The electrical potentials across the cell membranes of the lower parts of Zea mays coleoptile cells are about 2 millivolts more negative than across the upper parts. This electrical polarization with respect to gravity occurs when coleoptiles are oriented with their apical ends either up or down and seems independent of the magnitude of the potential when the potential is modified by other treatments.
Sedimentation of starch grains occurs in the cells of many higher plants (8) . Dedolph et al. (3) have proposed that this sedimentation could be followed by intracellularly polarized respiration rates due to the relatively larger concentrations of metabolically active particles in the lower parts of cells.
We evaluated the above theory by measuring membrane electrical potentials in the upper and lower parts of plant cells. These measurements established the extent to which individual cells were electrically polarized with respect to gravity and were the basis for judging whether or not the electrical polarization was consistent with the theorized intracellular differences in respiration.
MATERIALS AND METHODS
Coleoptile segments were excised from 5-day-old corn seedlings (Zea inays cv. 64a X 22R, University of Wisconsin) which had grown in the dark at about 25 C in sand moistened with a nutrient solution. Composition of the nutrient solution was KCI, 10 mM; NaH2PO4, 9.05 mM; Na2HPO,, 0.48 mM; Ca(NO3)2, 10 mM; MgSO,, 2.5 mm. The pH was 5.3. To prepare coleoptiles for membrane potential measurements, the enclosed leaf was removed, the tip 5 mm was cut off, and a remaining 1-cm segment was mounted on a holder with its apical end either up or down. The lateral surfaces of parenchyma cells were exposed by cutting a notch out of the upper end of each coleoptile. In those tissues with their apical ends up, the notch exposed cells 5 to 8 mm behind the morphological tip, whereas the exposed cells in the inverted coleoptiles were 12 to 15 mm behind the morphological tip.
After mounting and notching, the coleoptile sections were placed in Lucite chambers and held submerged for 2 to 5 hr in 500 ml of aerated nutrient solution, either of the same composition as that employed during growth or of the same composition excepting that the KCI level was increased from 10 to 30 mm. The 5-ml chamber containing the mounted section was removed from the aerated solution and placed on a microscope stage and perfused (10 ml/min flow rate) with the same concentration of nutrient solution employed during the holding period.
Each membrane potential was measured after inserting a microelectrode of a tip diameter less than 1 pt into the upper or lower one-third of a cell by the techniques described elsewhere (4). In no case was the same cell used for both upper and lower measurements.
RESULTS
General Trends in Potential Differences. Transmembrane potentials varied greatly from cell to cell both within and between tissues regardless of treatment. Since only one measurement could be made on each cell and seldom were more than four to five cells in a given tissue suitably located for measurement, it was apparent that a large number of measurements in each treatment would be required to establish rigorously the validity of the small but quite consistent differences between the means of measurements made in upper and lower areas of the cell membrane (Table I) . Therefore, experiments were continued until 40 measurements on 40 different cells in each of the discrete treatments had been obtained.
The mean potentials thus obtained for each treatment when tested by appropriate analysis of variance indicated that the various treatment effects were almost wholly additive. That is, the discrete effect of each treatment imposed was essentially constant over all of the other conditions (Table I) . This constancy is verified by comparison of the mean values obtained by calculation assuming complete additivity of discrete treatment effects (calculated means) to observed means (Table I) . Of direct physiological bearing is the inference permitted by this demonstrated additivity. When membranes of cells are toward the lower end with respect to gravity, their transmembrane potential tends to be more negative regardless of location in tissues or orientation of tissues or nutrient salt concentration. We infer from this that imposed treatments which greatly affect transmembrane potentials will not materially alter the gravity-induced intracellular difference in potential.
Magnitude of Transmembrane Potential Differences Associated with Treatment. Since the effect of combined treatments was found to derive wholly from the addition of the independent effects of each of the treatments, determination of the ETHERTON AND DEDOLPH Briefly, it is a difference in electrical potential which can be f the Data Used for measured between the upper and lower surfaces of a horizontally positioned plant organ such as a grass coleoptile or dicotyledonous stem. The lower side of a corn or oat coleoptile is 30 to 70 mv more positive than the upper side. This potential -difference appears to depend upon the development of asym3ibrane Potential metric auxin concentrations within the coleoptile and is not the cause of them (2, 6, 8) , as had been previously postulated.
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The organ geoelectric effect may now be ascribed to electri- (Table II) .
Based upon 160 measurements for each mean, the lower parts of the cells are 2.1 mv more negative than the upper parts. Membrane potentials of cells with their apex ends down were 3.9 mv more negative than those with their apex ends up. Cells in lOX nutrient solution containing 10 mm KCl had membrane potentials which were 14.9 mv more negative than those in lOX nutrient solution containing 30 mm KCI.
DISCUSSION
The present data show that membrane potential differences between different parts of a cell are related to the cell's orientation in a gravity field. The cellular mechanisms which translate the gravity stimulus into this electrical effect are not clear, however. The findings are consistent with a gravity-induced increase in respiration in the lower parts of the cells which may be attributed to increased concentrations of starch grains.
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